Chronic treatment with corticotropin increases the capacity of rabbit adrenocortical cells to convert pregnenolone into androgens.
The present study was conducted to evaluate whether the previously demonstrated enhancement in adrenocortical androgen secretion in rabbits chronically treated with ACTH results, in addition to an increased pregnenolone production, from a more efficient conversion of this precursor of steroidogenesis into androgens. To this end, the adrenocortical cells from 14 control and 14 ACTH-treated rabbits (ACTH 1-24,200 micrograms s.c. daily for 12 days) were incubated either in the presence of different concentration of ACTH or with pregnenolone added in amounts from 0.5 to 250 micrograms. The total steroidogenic potency (maximal response to ACTH) was significantly enhanced for cells from ACTH-treated animals, as was the ACTH-induced production of dehydroepiandrosterone (DHEA), DHEA-sulfate, androstenedione and testosterone. In addition the production of these androgens from given amounts of exogenous pregnenolone was also significantly increased. The maximal capacity of adrenocortical cells to convert pregnenolone into androgens averaged (for ACTH-treated vs control group) 130 +/- 34 vs 43 +/- 10 pmol for DHEA, 138 +/- 43 vs 46 +/- 14 pmol for DHEA-sulfate, 99 +/- 31 vs 10 +/- 2 pmol for androstenedione and 8.0 +/- 2.6 vs 2.4 +/- 0.3 pmol for testosterone (P less than 0.001 for all androgens). The addition of ACTH to adrenocortical cells incubated with pregnenolone did not modify the maximal capacity of conversion of pregnenolone into androgens, which was in both experimental groups similar to that documented in the absence of ACTH. Thus, while an acute stimulatory effect of ACTH on adrenocortical steroidogenesis is devoid of any influence on the activity of the post-pregnenolone pathway of androgen synthesis, the chronic exposure of adrenocortical cells to ACTH lead to increased activity of steroidogenic pathway involved in the conversion of pregnenolone into androgens.